Introduction
<10% antibodies, an intermediate risk if antibodies ranged between 11 and 50%, and a high rate of graft The two main aims of the transplant community are failure if antibodies exceeded 50%. In hyperimmunized to improve the results of organ transplantation and to patients, the HLA compatibility strongly influences the increase the number of donors. Here we will consider results. The pre-transplant removal of pre-formed antifirst the main factors that can influence the results of bodies with immunoadsorptive columns or plasma renal transplantation and then the possible measures exchanges may improve the results in patients with an to counteract the shortage of donors.
elevated titre of circulating antibodies [5] .
Factors influencing the results of renal

Primary disease transplantation
Idiopathic glomerulonephritis (GN ) may recur after transplantation and can lead to graft failure. The risk There is a long list of factors that may affect the is particularly elevated for childhood focal glomerulooutcome of kidney transplantation. We will discuss, sclerosis which is responsible for graft failure in 24% however, only the most important variables.
of cases. Mesangiocapillary GN type II is responsible of graft failure in 19% of cases, while the other GNs Centre effect account for 4% of graft failures. With the exception of focal glomerulosclerosis that destroys the kidney within A retrospective investigation of >27 000 cadaveric 2 years in two-thirds of cases, graft failure occurs after renal transplants made in different centres in the US several years in the other types of GN [2] . has shown that the 1-year allograft survival ranged When compared with patients with standard primary between 52 and 100%, with a graft half-life ranging disease, the graft survival is lower in patients with between 3 and 25 years [1] . At present, the centre analgesic nephropathy, amyloidosis and polyarteritis. effect is considered the most important variable
The difference is accounted for mostly by a higher influencing the results of renal transplantation, after death rate 
Age of the recipient
A recent report of the EDTA-ERA showed that the HLA compatibility 5-year graft survival rate is significantly worse in recipients aged 20 years or less [2] . On the other hand, The recent data of the Collaborative Transplant Study patients aged >54 years have an inferior survival showed that, even in the era of cyclosporin, there is a compared with patients aged between 15 and 54 years stepwise decrease in the cadaveric graft survival rate [3] . The poorer graft survival in children is caused as the number of HLA mismatches increases [6 ] . On mainly by more frequent and severe rejection; the poor the other hand, factors such as the centre effect and results in older patients must be attributed to a higher second transplants may have a even greater influence mortality.
than HLA compatibility on the outcome of the transplant.
Pre-formed antibodies
Donor age The greater the number of pre-formed lymphocytotoxic antibodies, the higher the risk of graft failure. Feucht The UNOS data show that the best results in cadaveric renal transplants can be obtained with donors aged Correspondence and offprint requests to: Professor Claudio Ponticelli, between 18 and 34 years. The 3-year graft survival rate years, and 20.9% lower with donors aged more than Acute rejection 65 years. The difference is less striking with living The development of an acute rejection may reduce the donors, 3.5% lower with donors aged between 50 and half-life of a kidney allograft, from 12.5 to 6.6 years 64 years, and 55% with donors older than 65 years, as [ with a lower compliance. recipient body weight 40 kg greater than that of donor, height 40 cm more, body mass index twice as great and body surface twice as great.
Concomitant disease
It is obvious that patients with severe extrarenal disSecond transplant eases have an increased risk of complications which The risk of graft failure is more elevated with second can be responsible for death or the need for modificatransplants, particularly if the previous transplant was tions of immunosuppression which favour the onset of lost because of acute rejection and/or if the patient irreversible rejection [11] . Thus, a careful clinical evaludeveloped circulating antibodies [6 ] . The results of ation of the recipient is of utmost importance in second transplants are significantly better for living influencing the results. than for cadaveric donors [2] .
In summary, a renal transplantation will have the greatest chance of success if performed in a centre with Delayed graft function a high level of competence and organization, on a young adult in excellent clinical conditions, having A delayed graft function is associated with a poorer good HLA compatibility with a young donor, who graft survival in the long term [11] . The risk of delayed died from cranial trauma, with body weight and surface graft function is higher if Eurocollins solution was similar or superior to those of the recipient. An organ used, and if the anastomosis time was longer than allocation based on these criteria of medical utility 45 min [12] . Some studies found that a donor age of may give the best results. On the other hand, if these more than 50 years and cold ischaemia time longer criteria had absolute priority, the principles of equity than 24 h were associated with a greater risk of delayed would be violated, thus damaging elderly recipients, graft function [12] , but others did not [6, 8] .
patients on long-term dialysis, patients with pre-formed antibodies, etc. It is necessary that transplant organizaDuration of dialysis tions regularly verify and review the criteria for the scores used to assign each combination of cadaveric In our experience, long duration of dialysis was an independent variable associated with poorer results of donor-recipient, in order to allow good results without violating the principles of equity. transplantation in the long term [11] . 12 donor creatinine clearance <50 ml/min was associated
Shortage of donors
with ultimate graft loss [28] . kidney from heart-beating donors. The technique conno difference in the 1-year graft survival rate between patients with the last plasma creatinine concentration sisted of inserting, after 10 min of asystolia, a balloon catheter at the fork of renal arteries, which is then greater or less than 200 mmol/l. A review of 1157 renal transplant patients showed that neither oligoanuria of inflated and refrigerated. Probably <6% of patients dying in hospitals are diagnosed as brain dead. Far the donor nor hypotensive episodes influenced the risk of delayed graft function [12] . Pokornà et al. [25] larger is the proportion of potentially suitable donors who die from cardiac arrest. Daemen et al. [33] found similar graft survival and plasma creatinine concentrations in patients who received a kidney from evaluated the magnitude of the potential pool of NHBDs at the University Hospital of Maastricht. donors with stable haemodynamic conditions and normal renal function or from donors with unstable They scored the medical suitability and logistic availability. Including rates of consent refusal and rates haemodynamic status and plasma creatinine concentration >160 mmol/l. of technical failures, the calculated annual number of NHBDs was 2-4.5 times the projected number of A cold ischaemia time (CIT ) longer than 24 h is usually regarded as a major risk factor for delayed kidneys from donors diagnosed as brain dead.
Clearly, the use of NHBDs may give rise to problems graft function and poor results. By reviewing the data of CTS, Opelz [26 ] found that the 5-year graft survival because families have only a short time to decide about organ donation. A legal system based on presumed of patients with a CIT of 0-6 h was similar to that of grafts with a longer CIT, being between that of grafts consent, that allows preservation of organs without consent, would enable optimal availability of the pool with a CIT of 25-36 h and of >48 h.
The use of older donors is still under discussion. As of potential NHBD kidney donors [33] . already mentioned, older age may be associated with a poorer cadaveric graft survival [7] . However, good Living donors results have been reported with elderly living donors [27] and, in some series, even with cadaveric donors Even after the advent of CsA, the results of renal transplantation are better with living donors than with older than 60 years [8, 28] . It has been pointed out, however, that age alone cannot be considered as an cadaveric donors. Cecka and Terasaki [34] reviewed the data of UNOS. For patients with no HLA incomexclusion criterion for selecting donors. In a retrospective analysis, it was shown that creatinine clearance was patibility, the 5-year graft survival was 85% for living transplants and 74% for cadaver transplants. The graft the sole independent predictor of graft survival. A 
